The aim of our study was to observe the levels of serum beta-human chorionic gonadotropin (β-hCG) in cases of preeclampsia and eclampsia in the 3rd trimester of pregnancy and to compare it with the level of serum β-hCG in normotensive controls and also to find out if any correlation exists between the levels of β-hCG and the severity of the disease.
INTRODUCTION
Preeclampsia is characterized by hypertension in pregnancy along with proteinurea. 1 When there is onset of convulsions in cases of preeclampsia, it is termed as eclampsia. Hypertensive disorder of pregnancy is basically a microangiopathy with endothelial damage and hypoxic injury in the placenta. 2 It can be said that eclampsia also forms a part of the continuum of disease which starts from mild preeclampsia and progresses to severe preeclampsia and eclampsia.
A normal pregnancy is characterized by trophoblastic invasion of spiral arterioles in 1st trimester as well as 2nd trimester. In the 1st trimester there is invasion of the decidual segment of spiral arterioles, whereas in the 2nd trimester there is invasion of myometrial segment of spiral arterioles by cytotrophoblast. As a result of this, the decidual as well as myometrial segment of the spiral arterioles lose their smooth muscle coat and become unresponsive to the effect of circulating pressor agents.
In cases of preeclampsia, this 2nd wave of invasion fails to occur 3 and the spiral arterioles remain thick-walled and responsive to pressor substances, leading to a higher resistance in the placental bed. 4, 5 This pathology ultimately leads to hypoxia in the placental bed, 6 leading to free radical-mediated injury in the vessels of placenta. This has multiple manifestations, namely maternal hypertension and fetal intrauterine growth restriction. Extreme cases progress to a microangiopathy called HELLP syndrome (hemolysis, elevated liver enzymes and low platelets). 7 The human placenta has two kinds of trophoblast, namely the cytotrophoblast and syncytiotrophoblast. The syncytiotrophoblast is more specialized and is the source of hCG in pregnancy with high levels being achieved in the 1st trimester and the levels coming down to plateau in the 2nd trimester. When free radical-mediated injury occurs in the late 2nd and in the 3rd trimester, the syncytiotrophoblast is stimulated to secrete hCG which manifests as a rising level of HCG in the 3rd trimester.
MATeRIAlS AND MeThODS
This was a case-control study conducted in Netaji Subhash Chandra Bose Medical College and Hospital (NSCB MCH) from October 2014 to 2015. The study was performed after the approval of the Ethical Committee of our institution. Written informed consent was taken from the patients in the study group as well as the controls. A total of 230 pregnant women were enrolled in the study. Out of these, 100 were normotensive and 130 were cases of preeclampsia and eclampsia. The cases were subgrouped into mild preeclampsia (BP ≥ 140/90), severe preeclampsia (BP ≥ 160/110), and eclampsia (preeclampsia with convulsions). The sample size was determined by simple random sampling assuming the probability of prevalence to be 17% with relative 5% of precision error. All primigravidae and multigravidae with singleton pregnancy in 3rd trimester (28 weeks and above) as determined by ultrasonography or last menstrual period were included in the study. Women with multiple pregnancy, chronic hypertension, diabetes, and fetal congenital anomalies were excluded from the study. The demographic parameters of the patients were recorded and their clinical features were noted. In the control group fasting samples of the patients were collected on outpatient basis, whereas in the study group fasting samples of admitted patients were collected.
Statistical analysis was done using Statistical Package for the Social Sciences (SPSS) software. Categorical variables were summarized in frequency and percent distribution, and chi-square or Fisher's exact test was performed as appropriate. Odds ratio with 95% confidence interval was analyzed for 2 × 2 distributions. Continuous variables were analyzed using mean ± SD. Mean difference between two independent groups was analyzed by using independent t-test after the normalized distribution, otherwise nonparametric test was applied. One-way analysis of variance (ANOVA) with Bonferroni adjustment was also applied for comparison between more than two means. To test the null hypothesis, 0.05 Alpha and 95% confidence limit was applied.
ReSUlTS AND DISCUSSION
It was observed that the members of the study population were either illiterate or educated up to middle school as against the controls that had a notably higher level of education, i.e., higher secondary and in some cases graduation showing the impact of education on antenatal care and prevention of preeclampsia and eclampsia.
There was a significantly higher number of primigravidae in the study group as compared with the controls. This higher prevalence of preeclampsia was also seen in other studies. 8 Comparison of the clinical characteristics of the two groups showed a significant difference in the systolic and diastolic blood pressure (p < 0.0001) ( Table 1) . There was no significant difference in the hemoglobin level of the two groups. The platelets count in the study group was significantly lower as compared with the controls (p < 0.0001). On comparing the lipid profiles in the two groups, there was no significant difference in the total cholesterol level. There was a highly significant lower level of high-density lipoprotein (HDL) (p < 0.0001) in the study population as compared with the control. The level of low-density lipoprotein (LDL) was significantly high in the study group (p = 0.05).
The levels of aspartate transaminase (AST), alanine transaminase (ALT), and serum bilirubin were significantly higher in the study group (p < 0.0001), (p = 0.04), and (p < 0.0001) respectively, demonstrating the hepatic microangiopathy in cases of preeclampsia leading to HELLP syndrome in the more florid cases.
The mean value of hCG was significantly higher in the study group (p < 0.0001), 9 which also showed a significant rise according to the severity of disease, with levels being significantly higher in mild preeclampsia as compared with normotensive patients, and the levels in severe preeclampsia being significantly higher than those of mild preeclampsia 10 (Table 2 , Graph 1). Paradoxically, the level of hCG in eclampsia was almost similar to that of severe preeclampsia. The levels of hCG rose with the increasing oxidative stress being higher in proportion to the severity There was a statistically significant difference (p < 0.0001) in systolic BP, diastolic BP, platelet counts, HDL, LDL, SGOT, SGPT, bilirubin and β-hCG in the two groups. Student's t-test was applied to calculate the mean of two independent variables of the disease. That the levels in eclampsia were only comparable to severe preeclampsia and not higher appears to be a paradox, but can be explained by understanding that the onset of a convulsion in a patient of severe preeclampsia leads to immediate referral and definite management of a patient with termination of pregnancy. Understandably, the extent of the pathology in some cases of preeclampsia would be worse than that of eclampsia. The comparisons of hCG with the blood pressure showed a significant positive correlation with systolic (p < 0.0001) and diastolic (p < 0.0001) blood pressure. There was no correlation between hCG and albuminuria. Studies have not shown any significant correlation of albuminuria with the survival of the patients which can be interpreted as no correlation with the systemic pathology though the level of the blood pressure definitely signifies the severity of the pathological process. This could be extrapolated to mean that the levels of hCG would show a parallel rise with rising levels of blood pressure but not necessarily with the level of albuminuria.
In the laboratory parameters, there was no correlation of hemoglobin with hCG levels (Table 3) . One would expect a positive correlation with the level of hCG as preeclampsia leads to hemoconcentration instead of hemodilution. There is a very high prevalence of anemia in our study population which would offset the effect of hemoconcentration. In the end, the level of hemoglobin may tend to be low because of severe anemia and would tend to be high due to hemoconcentration, canceling each other out and not showing any correlation in the overall picture.
We found a significant inverse correlation of hCG levels with the platelet count (p = 0.0007). This would Graph 1: Mean β-hCG levels in controls and preeclampsia and eclampsia. The Y-axis shows the mean levels of hCG in each group The relation of serum β-hCG with the severity of preeclampsia. The mean level of β-hCG rose with the severity of hypertension. The values were almost similar in severe preeclampsia and eclampsia be expected from the pathogenesis of HELLP syndrome where preeclampsia leads to low platelet counts along with hemolysis and elevated liver enzymes. 11,12 A significant positive correlation was found with AST (p < 0.0001), ALT (p < 0.028), and serum bilirubin (p < 0.0001), validating the finding of rising levels of hCG with the progressive pathology of HELLP syndrome, with rising bilirubin signifying the hemolysis occurring with the disease and ALT and AST the derangement of liver enzymes.
A significantly high level of total cholesterol was found in the cases as compared with controls and the HDL levels were significantly lower in the cases as compared with controls. The LDL levels did not show any statistically significant difference between cases and controls. When these levels were correlated with the levels of hCG, a highly significant inverse correlation was found with HDL levels (p = 0.005). Apart from this there was no correlation between the levels of total cholesterol and LDL cholesterol with the levels of hCG. Other studies have found a direct correlation between pregnancyinduced hypertension (PIH) and total cholesterol and LDL cholesterol. 13 High levels of lipids in the blood may lead to oxidative stress which may secondarily lead to endothelial injury, leading to preeclampsia. Our findings suggest the possibility of such a mechanism in the pathogenesis of preeclampsia. The presence of metabolic syndrome may also be a factor leading to preeclampsia. The incidence of PIH may also be related to genetic and environmental factors. The levels of HCG correlate significantly only with the levels of HDL and showing an inverse relationship. This would be extrapolated to mean that as the protective effect of HDL cholesterol is reduced there is a rise in hCG signifying oxidative stress mediating high levels of hCG. Though the level of total cholesterol was significantly high in the cases as compared with the controls, there was no significant correlation between the hCG levels and the total cholesterol level. hCG may rise with increasing oxidative stress but it does not appear to be a very sensitive indicator of the oxidative stress. The receiver operating curve plotted for the mean level of hCG and the level of blood pressure showed 75% sensitivity and 45% specificity for a cutoff point of 13,485 mIU/mL of β-hCG. The AUC is 0.724, 95% CI: 0.66-0.788; p = 0.000 (Graph 2). This indicates that the levels of serum β-hCG are neither highly sensitive nor highly specific for diagnosing or predicting the severity of preeclampsia. This poor sensitivity and specificity has been found in other studies. 14 There would be cases of preeclampsia showing normal levels of β-hCG and there would also be some normal patients showing high levels of β-hCG without any pathology. There are studies for the use of the levels of β-hCG as a predictive test for preeclampsia when done in the 2nd trimester. 15
CONClUSION
The levels of hCG were significantly high in cases of preeclampsia as compared with normotensive patients and the levels in severe preeclampsia were significantly higher than those of mild preeclampsia as well as normotensive cases. The levels of hCG in eclampsia were comparable with that of severe preeclampsia. The levels of hCG that cannot point to the risk of developing eclampsia is evident from our study. It is not a very sensitive or very specific test for the diagnosis of preeclampsia and as such would have a limited value as a diagnostic tool in these cases due to its poor sensitivity and specificity.
